As part of a study on the molecular genetics of sexually dimorphic complex traits, we 36 used hemiclonal analysis in conjunction with next-generation sequencing to characterise 37 molecular genetic variation across the genome, from an outbred laboratory-adapted 38 population of Drosophila melanogaster, known as LH M 1,11 . The hemiclone experimental 39 design allows the repeated phenotyping of multiple individuals, each with the same 40 unrecombined haplotype on a different random genetic background. This method has 41 been used to investigate standing genetic variation and intersexual genetic correlations 42 for quantitative traits 1 and gene expression 7 , but it has not yet been used to obtain 43 genomic data. 44 The 220 hemiclone females that were sequenced in the present study have a 45 maternal haplotype, from the dm6 reference assembly strain (BDGP6+ISO1 mito/dm6, 46
Bloomington Drosophila Stock Center no. 2057) 2,6 , and have a different paternal 47 genome each, sampled using cytogenetic cloning from the LH M base population. 48
All non-reference genotypes in the sequenced LH M hemiclones were expected to be 49 heterozygous and in-phase, except in rare instances where the in-house dm6 reference 50 strain also had the same non-reference allele. 51 Previous studies indicate that the limits for DNA quantity in 'next-generation' 52 sequencing are 50-500ng 12 . We sequenced individual D.melanogaster, rather than pools 53 of clones, because more biological information can be obtained, and because modern 54 transposon-based library preparation allows accurate sequencing at low concentrations 55 of DNA. D. melanogaster is a small insect (∼1µg) although this problem is off-set 56 by the reduced proportion of repetitive intergenic sequence, and small genome size 57 relative to other insects (170Mb verses ∼500Mb), 12 .
58
We mapped reads to the D. melanogaster dm6 reference assembly using a BWA-59
Picard-GATK pipeline, and called nucleotide variants using both HaplotypeCaller, 60
Gilks et al., Resequencing of a D.melanogaster population sample 3/25
and Genomestrip, the latter of which detections copy-number variation up to 1Mb 61 in length. We have made the mapped sequencing data, and genotype data publicly-62 available on NCBI, and additionally have made the meta-data, analysis code and logs 63 publicly-available on the research data repository, Zenodo. This is the first report of a 64 study which uses methods for detecting both SNPs, indels and CNVs genome-wide in 65 next-generation sequencing data, and the first report of whole genome resequencing in 66 hemiclonal individuals. 67 2 Materials and Methods samples used for genotyping was 31X (IQR 14, see Figure 1C ). As shown in Figure 142 1D, the mean nucleotide mis-match rate to the dm6 reference assembly for the LH M 143 hemiclones was 3.27×10 -3 per PCR cycle (IQR 0.2×10 -3 ), contrasting with the two 144 reference line samples for which the mis-match rate was 0.89 − 1.10×10 -3 per cycle. 145 We observed spikes of nucleotide mis-matches in some PCR cycles for some samples, 146
which are likely to be errors rather than true sequence variation. for the variant quality metrics are shown in Table 1 . Distributions of quality metrics 165
for Haplotype Caller variants are shown in Supplementary Figure 2 . The density of 166 sequence variants, measured as the median for windows of 10Kb in length across the 167 genome, was 75 per for biallelic SNPs, 1 for multi-allelic SNPs, 6 for biallelic indels, and 168 3 for multi-allelic indels (see Figure 2A ). Mean separation between variants of any type 169 or allele frequency was 78bp. As shown in Figure 2B for each individual are shown in Figure 2C . 176 For data submission to dbSNP, we removed 44,644 indels that were multi-allelic or 177 greater than 50bp in length, and a further 57,662 variants that had null alternate alleles 178
(likely due to being situated within a deletion Table 2 ).
213
Using a combination of assumptions based on our breeding design, visualisation of 214 read 'pile-ups' across possible CNV regions using IGV, and inspection of quality metric 215 distributions we used the following criteria for quality filtering: Quality score >15, 216
Cluster separation <17, GC-fraction >0.33, no mixed types (deletions and duplications 217 only), homozygous non-reference genotype count >0, heterozygous genotype count 218 <200. Summaries of the quality metrics for quality-filtered data are shown in Table 2 , 219
and Supplementary Figure 2 . We applied an upper limit to the cluster separation to 220 remove groups of outliers in the upper end of the distribution, although this may have 221 excluded many true, low-frequency variants. However, data on rare variants are not 222 directly useful for our further investigations. shown in Figure 3 . Genomic positions for centromic and telomeric regions were determined following visualisation of bam sequence alignment files, where the sequencing coverage was fragmented, causing read pairs to be excessively separated without evidence of structural variation. 
